[Changes in the receptor function of Na,K-ATPase during hypoxia and ischemia].
Na,K-ATPase maintains sodium and potassium homeostasis. It is the only known receptor for cardiotonic steroids such as ouabain. Binding of ouabain to Na,K-ATPase leads to the activation of Src kinase and the subsequent initiation of intracellular signaling pathways, including the induction of apoptosis. Changes in Na,K-ATPase activity is one of the earliest responses to hypoxia and is most critical for cell survival. However, it is not known how the hypoxia affects the functioning of Na,K-ATPase as a receptor. We have shown that, under the conditions of hypoxia and ischemia, ouabain is less toxic for murine fibroblast cells (SC-1 cell line) and ouabain does not cause an increase in the level of reactive oxygen species, which is typically observed at 20% pO2. Under hypoxia, the treatment of cells with ouabain also does not lead to the activation of Na,K-ATPase-associated Src kinase. Thus, at low oxygen content, the receptor function of Na,K-ATPase is altered, and cells become less sensitive to cardiotonic steroids. The decrease in sensitivity to cardiotonic steroids, which is evident at hypoxic conditions, should be taken into account in clinical practice. At the same time, in the presence of ouabain the cells are less sensitive to hypoxia, which indicates that cardiotonic steroids can be protective in acute ischemia.